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oward Transdisciplinary Research 
istorical and Contemporary Perspectives 

rank Kessel, PhD, Patricia L. Rosenfield, PhD 

bstract:	 Over the past two decades a variety of national and international efforts has sought to bring 
together health and social scientists to address complex health issues. This paper reviews 
how the notion of transdisciplinary research has emerged; discusses research programs that 
have successfully traversed discipline boundaries in sustained fashion; considers facilitating 
and constraining factors that have emerged from the analyses of this process; and suggests 
next steps for conceptualizing, organizing, and assessing transdisciplinary research based 
on the notion of heterarchy. 
(Am J Prev Med 2008;35(2S):S225–S234) © 2008 American Journal of Preventive Medicine 
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ontemporary health and social scientists increas­
ingly endorse research that crosses disciplinary 
lines. Health scientists often refer to social con­

itions in their research on disease-specific and system-
elated problems. Similarly, social scientists working on 
opics related to health at least give a nod toward 
pidemiology. Yet 50 years after the publication of 
aul’s path-breaking book1 that pointed to the gener­
tive results of social scientists reaching out to address 
ealth problems, research that consistently and cre­
tively crosses disciplinary, departmental, and faculty 
ines remains relatively difficult to initiate, fund, pub­
ish, and sustain. 

In this paper we offer, first, a contribution to under­
tanding the programmatic and scientific context in 
hich the concept of transdisciplinary research linking 

he health and social sciences emerged as an attempt to 
ove beyond conceptual and institutional inertia. The 

ocus is on Rosenfield’s 1992 paper2 because it has 
erved as an entry point for much of the current 
iscussion of health research across disciplinary bound­
ries. We then consider ideas resulting from contem­
orary research programs that, consistent with that 

nitial analysis, have successfully traversed discipline 
oundaries in sustained fashion and, in some instances, 
chieved levels of integrative creative collaboration. 
hese considerations suggest the persistence of factors 

hat constrain boundary-crossing inquiry but also find­
ngs that point to the rich promise of such integrative 
nquiry. Finally, we suggest possible next steps that may 

rom the University of New Mexico (Kessel), Albuquerque, New 
exico; and the Carnegie Corporation of New York (Rosenfield), 
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erve as a catalyst for promoting and guiding the 
onduct of transdisciplinary research. 

he Concept of Transdisciplinarity: 
arallel Developments 
orld Health Organization 

n the late 1970s, Patricia Rosenfield joined the WHO 
s the economist for the Tropical Disease Research 
TDR) program and responsible for its Social and 
conomic Research (SER) Steering Committee. Even 
ith supportive TDR leadership, she found a situation 

imilar to what George Foster,3 a pioneer in medical 
nthropology, later described as a challenge at WHO 
ince its founding. The early (1947) commitment of 
hose “far-sighted medical doctors and international 
ealth workers [who] began to realize that the effective 
elivery of health care, especially in cross-cultural set­

ings, involved sociocultural as well as purely medical 
actors,”3 was not being fully honored. For example, the 

edical staff would usually ask social scientists to pro­
ide manuals and develop questionnaires but not to 
dentify the social and behavioral factors that might 
nform a deeper understanding of communities’ health 
onditions. Foster also observed that the review process 
or research support at WHO entailed primarily medi­
al doctors evaluating social science proposals. As a 
esult, social scientists were only rarely full-fledged 
embers of the health team. 
The SER committee, however, had several advan­

ages that enabled it to overcome the constraints noted 
y Foster. First, the TDR program was funded as an 
xtra-budgetary program; several donors (notably from 
candinavian countries and the World Bank) insisted 
hat social and economic factors be studied along with 
iomedical factors in the analysis of disease transmis­
ion and control. Also, the SER steering committee was 

omposed primarily of social scientists charged with the 
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esponsibility of reviewing and funding proposals sub­
itted by teams of social and health scientists, ensuring 

nowledge of and respect for the social science aspects 
f proposals. Further, the committee was part of a 

arger biomedical program with equal standing to all 
he other committees (e.g., epidemiology, biomedical 
ciences, and several disease-specific groups). This 
tructure constituted a considerable organizational ad­
antage, providing access to WHO disease-control spe­
ialists and the health policy aspects of projects. It also 
acilitated collaboration with health ministries, national 
isease-control programs, public health institutes, and 
edical schools, as well as social science programs and 

ther ministries. 
In its early stages, the committee still faced some of 

he constraints noted by Foster,3 notably problems of 
redibility and legitimacy within WHO.2 Staff malari­
logists, for example, were convinced that they under­
tood communities better than social scientists because 
hey were in the field spraying mosquitoes after obtain­
ng local permission. Other disease and vector-control 
pecialists felt that adding social scientists to the team 
ould waste time and money. Nevertheless, social sci­
ntists in developing countries were willing to engage 
n research with their counterparts in the health sci­
nces and health ministries. Together they developed 
nd implemented projects that won over many of the 
keptics inside WHO, in ministries, and academic 
ocial science departments. As a result, interdiscipli­
ary teams tackled such topics as knowledge of disease 

ransmission, attitudes toward disease-control programs, 
nd new methods focused, for example, on household 
nstead of individual units of analysis. These teams 
roduced results that helped communities and inter­
ention programs reshape their approaches to disease 
ontrol.2 

Notwithstanding the success of this process, Rosen-
eld became concerned that cross-disciplinary work was 
ecoming a fad within WHO, rather than a theoreti­
ally and methodologically sound approach for re­
earch leading to changes in the delivery of health care 
nd disease control. In particular, terms such as multi­
isciplinary were often used without sustained attention 
o the fundamental question: How can collaboration 
cross disciplines lead to new ways of framing, understanding, 
nd addressing human health issues? Her concern was that 
uperficial use, or even misuse, of such terms would 
ead to recommendations for changes in the design and 
elivery of health programs that could waste resources, 
ash raised expectations, and even eliminate the op­
ortunity for effective partnerships between heath and 
ocial scientists. 

Given this concern, Rosenfield decided to examine 
he meaning of multidisciplinary and interdisciplinary 
esearch as expressed by her health and biomedical 
ounterparts. Reviewing projects supported by TDR, as 

ell as programs outside of WHO such as the Applied 

r
T

226 American Journal of Preventive Medicine, Volume 35, Num
iarrheal Disease Research Program,2 she concluded 
hat the problems Foster3 had identified persisted in 
he 1990s, and not just at WHO. What was called 

ultidisciplinary or even interdisciplinary research in­
olved primarily separate input of different disciplines, 
ut not creative ways to blend those to yield deeper 
nderstanding of the problem or integrative solutions 
hat would be both more acceptable to the population 
t risk and more cost-effective in the long run. This 
ecognition—that terminology was fuzzy, leading to 
nmet expectations and limited usefulness of results 

hat did not match some of the associated claimsa—is 
hat prompted her 1992 paper.2,b And as clearly con­
eyed by other papers in this supplement to the Ameri­
an Journal of Preventive Medicine, this analysis—both 
inguistic and conceptual—has helped stimulate a body 
f work aimed at further clarifying the distinctions 
etween different forms of cross-disciplinary research 
nd underlining the value-added contributions of using 
 transdisciplinary framework for both the analysis and 
olution of health problems. 

urope and the U.S. 

aradigmatic change was taking place elsewhere, both 
rior to and in parallel with the efforts at WHO. As early 
s 1970, writing about different forms of knowledge, 
udge and Clark5 had used the term trans-disciplinary. 
hrough the 1970s and 1980s, several scholars in 
urope and some in the U.S.—primarily from the areas 
f ecology, computers, and complexity analysis—began 
o consider the meaning and use of the concept of 
ransdisciplinarity.5,6 

Then, in the early 1990s, with an increasing recogni­
ion of complexity associated with globalization, the 
ocial science community in Europe began to consider 
he concept of transdisciplinarity.7,8 In 1994 the First 

orld Congress of Transdisciplinarity was held in Por­
ugal and a charter of transdisciplinarity endorsed by 
he participants. Article 14 of the Charter, inter alia, is
elevant for current discussions in the health field: 

Rigor, openness, and tolerance are the fundamental 
characteristics of the transdisciplinary attitude 
and vision. Rigor in argument, taking into account 
all existing data, is the best defense against possi­
ble distortions. Openness involves an acceptance of 
the unknown, the unexpected and the unforesee­

On the persistent issue of fuzzy terminology, see our closing para­
raph below and reference 4. 
It is encouraging to note that the SER work thrives in 2007 as an 
ctive part of the TDR Programme, funding research and training 
rojects in the developing world. Moreover, at a recent TDR meeting, 

he Ghanaian Minister of Health, Major Courage Quashigah, noted 
he following: “There’s nothing more powerful than an idea whose 
ime has come . . .  Although this meeting is focusing on health, the 
utcome is about how effectively we formulate policies that can help 
educe the disease burden in developing countries. To do this, health 

esearch must increasingly have a social and ethno-cultural outlook.” 
DR NEWS, Special issue from Africa, October 2006, p. 4. 

ber 2S www.ajpm-online.net 
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able. Tolerance implies acknowledging the right to 
ideas and truths opposed to our own.7,8 

Since then, as Klein9—a leading analyst of transdis­
iplinary research approaches—elucidates, the domain 
as burgeoned, as signaled by annual prizes to recog­
ize excellence in transdisciplinary research, the estab­

ishment of an Institute in Switzerland, a journal, and 
n increasingly active presence on the web.10–12 More­
ver, the Strategic Plan of the European Science Foun­
ation for the period 2006–2010 mentions not only 
ultidisciplinary and interdisciplinary research, but 

lso refers to transdisciplinary work in the Humanities 
ection, highlighting health and disease as a major 
heme.13 

Finally, in 2006 Stokols extended the examination of 
ransdisciplinary approaches to a level that includes 
ttempted links between research and broader ac­
ion.14 Pooling multiple approaches from research and 
ction in his comprehensive review, Stokols outlined 
programmatic directions for the scientific study of 
ransdisciplinary research and community action . . . to 
dentify strategies for refining and sustaining future 
ollaborations (and their intended outcomes) among 
esearchers, community members and organizations.”14 

long with his other writings, Stokols’ work clearly com­
lements the analysis provided here and elsewhere.15,c 

xtending the Concept: Illustrative Cases 
eveloping Countries 

s a further notable development in the 1990s, the 
oncept of transdisciplinary research across the health 
nd social sciences was taking hold in the developing 
orld. Spurred primarily by the innovative work at the 
niversity of Newcastle (Australia) under the leader­

hip of Albrecht and Higginbotham, social and health 
cientists began to produce conceptual analyses and 
mpirical findings in the area of transdisciplinary 
ealth research.16 –18 Higginbotham et al.19 also took 
p the challenge to institutionalize the concepts under­
inning transdisciplinarity and developed the first cur­
iculum based on this approach, a curriculum still in 
se at Newcastle for programs in ecosystem health.d 

Recent initiatives reviewed in the Kessel and Rosenfield preface15 

nclude programs of the Canadian Institutes for Health Research that 
re strikingly consistent with Stokols’ focus on community-oriented, 
ction research. 
It should be noted that some of the Higginbotham et al.19 initiatives 
ere supported by Rosenfield after she joined Carnegie Corporation 

n 1987, with the encouragement of David Hamburg (then the 
orporation President). But other foundations and agencies joined 

he effort, notably the Ford Foundation, the Rockefeller Foundation 
nd the Canadian-based International Development and Research 
enter. Probably because electronic networking was not well devel­
ped, this collaboration took place separately from European efforts, 

s well as from NCI’s leadership initiatives in the area of transdisci­
linary research on tobacco. s

ugust 2008 
In 2002 Higginbotham20 and his colleagues pub­
ished a book containing interdisciplinary case studies 
ndertaken in 1990s. Each of the sections reviews the 
tate of knowledge and action in a different region— 
sia and the Pacific, Africa, and Latin America. Given 

he importance, if not uniqueness, of these analyses of 
ealth and social science collaboration throughout the 
eveloping world, they warrant in-depth study. Here, 

he emphasis is on only a few central points. 
Social scientist Ramos-Jimenez21 notes the wide 

ange of health conditions in the Asia-Pacific region 
nd the substantial number of scientists, nearly 1000, 
nvolved in health social science research. Nevertheless, 
he also underlines the challenges in crossing “rigid 
isciplinary boundaries,” including the need for better 

raining, material and demonstrations of the actual 
pplication of interdisciplinary and transdisciplinary 
esearch approaches. She points to effective cases of 
nterdisciplinary research on chronic diseases, such as 
eart disease, and use of services that are helping to 

ncrease understanding and support for interdiscipli­
ary research. 
In Africa, sociologist Erinosho22 notes the commit­
ent of social scientists to work on health issues, but 

lso observes that “a gulf between social and biomedical 
cientists remains because African biomedical scientists 
nly grudgingly accommodate social scientists working 
ithin medical school[s] . . .”22 Yet in some domains, 

uch as work on traditional medicine and HIV/AIDS, 
here has been increasing collaboration around the 
ssues of culture-bound programs and the use of eth­
ographic research. However, despite this critical mass 
f committed individuals in both regions (Africa and 
sia–Pacific), familiar challenges abound, most notably 

n building and sustaining a sense of partnership across 
he disciplines and with practitioners and health service 
ecision-makers. 
In contrast, sociologist Briceno-Leon23 observes that 

n Latin America there has been “. . . long felt appreci­
tion of social issues shown by a number of the region’s 
hysicians and public health specialists . . .  Many stressed 

n their writings and actions the importance of society, 
he environment and people’s ways of living toward 
nderstanding health.”23 Recently, increased opportu­
ities for collaboration of medical and social scientists 
ave emerged at the community and policy level, 
specially around disease-specific concerns, so that “po­
ential areas of work and encounter [across fields] have 

ultiplied. The relationship between the social sciences 
nd health is very diverse but also characterized by enor­
ous theoretical wealth and reflection.”23 

Only one case study in the Higginbotham volume 
xplicitly uses a transdisciplinary research framework. 
pplying the framework to assess the rational use of 
rugs programs in Indonesia, Hadiyono,24 a clinical 
sychologist, describes the challenge of health and 

ocial scientists working together as equal partners. 

Am J Prev Med 2008;35(2S) S227 
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ased on observations as her team moved through 
tages from multidisciplinary and interdisciplinary to 
ransdisciplinary collaboration, this analysis of the pro­
ess yields lessons for those committed to achieving a 
ransdisciplinary research program—namely, the im­
ortance of team members’: 

 willingness to commit sufficient time to such collab­
orative endeavors, 

 openness to learning each other’s disciplinary lan­
guages and jargon, 

	 capacity to build mutual confidence and trust, in­
cluding with community members and practitio­
ners, and 

	 overcoming the challenge of working as equals, with 
no knowledge or discipline or practice assuming 
priority. 

Consistent with Stokols’ writing cited above, Hadiyono 
oncludes by noting that these studies also brought 
ractitioners and community members together as 
ctive participants in the process. 

Reviewing their illuminating case studies, Johnson 
nd colleagues25 underline challenges and opportuni­
ies encountered by social and health scientists who 
eek to cross discipline boundaries, suggesting that 
uch factors are at work in both developed and devel­
ping countries. These include: 

	 the difficulties of defining roles for team members— 
scientists and researchers, community members and 
health services personnel—to enable complemen­
tary learning and blending expertise and skills at 
different stages of the research and application 
process; 

	 the need to avoid defining the problem either in a 
narrow, reductive way or so broadly that it becomes 
practically uninterpretable; and 

	 the need to overcome discipline rigidity and hyper-
specialization as barriers to theoretical and method­
ologic innovation. 

Finally, Johnson and colleagues25 conclude that, 
espite such challenges, the promise of transdisci­
linary research flows from the recognition that “health 
ocial science becomes most effective when the group 
ngaged with the problem adopts transdisciplinary 
hinking. That is, they transcend disciplinary bounds to 
ynthesize knowledge about the problem in the quest to 
nderstand it fully as a complex dynamic system.”25 

he U.S. and the United Kingdom 

he National Cancer Institute (NCI)’s 2006 Confer­
nce on the Science of Team Science that stimulated 
his article was a turning point in building understand­
ng and acceptance of the need for transdisciplinary 
esearch in health. It is not a coincidence that NCI 

rovided sponsorship. There is ample evidence that p

228 American Journal of Preventive Medicine, Volume 35, Num
IH support for scientific innovations has been indis­
ensable in promoting and sustaining research collab­
ration across the health and social sciences. 
As only one example, the volume edited by Frank 

essel et al.26 was supported by the NIH Office of 
ehavioral and Social Science Research (OBSSR); and 

everal of its case studies illustrated creativity in NIH 
unding mechanisms, notably at the National Institute 
f Aging (NIA). NIH was not the only important institu­
ional catalyst, however. Around 1980 the MacArthur 
oundation began supporting research networks aimed 
t establishing connections across disparate research 
reas, disciplines and universities. And several uni­
ersities, such as Duke, Wisconsin, and the University 
f California at San Francisco (UCSF) were early lead­
rs in encouraging interdisciplinary or transdisciplinary 
nitiatives (although not explicitly under such rubrics). 

In the 5 years since the Kessel et al.26 collection of 
ase studies was published, the boundary-crossing trend 
as not only continued, but also become stronger. The 
evised edition27 documents, most significantly, that 
ach of the research teams has been able to stay 
ogether and even expand around the core of their 
esearch efforts, despite occasional changes in leader­
hip and membership. 

One reason for such continuity is sustained funding 
rom foundations and government (in the U.S. and 
K), as well as from researchers’ home universities. A 

omplementary explanation could be that sustained 
unding comes about because of the intellectual depth 
he teams are bringing to understanding problems, 
long with the significance of their findings and solu­
ions in the field. In other words, like the transdisci­
linary tobacco-oriented work funded by NCI, such 
esearch programs have at least the potential to make a 
ositive difference in academia, health programs, and 
ouseholds. 
Two noteworthy examples of this trend are the case 

tudies prepared by Olshansky and Carnes,28 and Ryff 
nd Singer.29 Olshansky and Carnes note that “in the 
emographic and population sciences, NIH promoted 
he development of interdisciplinary science by solicit­
ng planning centers through the P20 mechanism 
research program project grants) as a way to encour­
ge research consortia to develop new interdisciplinary 
pproaches to solving complex important biomedical 
esearch problems.”28 Their own area of biodemogra­
hy has benefited from this support. Olshansky and 
arnes also predict that, as a result of NIH acceptance 
f multiple investigators, there will be fewer “penalties 

mposed by promotion and tenure committees on 
ndividuals who participate in collaborative activities.” 
heir conclusion: “It is change at NIH that ultimately 
rives the perceptions and generates a support for 

nterdisciplinary collaboration at universities and de­

artments, not the other way around.”28 

ber 2S www.ajpm-online.net 
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Similarly, in their chapter Postcript, Ryff and 
inger29 observe that obstacles to conducting cross-
oundary work, especially those relating to funding and 
eer-review publications, appear to be weakening. As 
n important example, NIA has awarded their team a 
izable grant to study the biological, psychological and 
ocial pathways to positive and not-so-positive health. 
his will entail a follow-up of their earlier MIDUS 
Midlife in the U.S.) work, originally with support from 
he MacArthur Foundation. They note that “the initial 
tudy . . . has  become a major forum for publishing 
integrative studies’ that cross disciplinary lines in an 
ffort to understand age-related variation in health and 
ell-being.”29 The new NIA P01 program support has 
nabled the addition of a longitudinal survey as well as 
iomarkers. Concerned about therapy and applications 
f their findings, Ryff and Singer are also seeking to 
artner with researchers engaged in interventions, a 
ey prerequisite for ultimately reaching practitioners. 
These examples illustrate how the enhanced quality 

f research conducted by cross-disciplinary teams has 
esulted in positive decisions by funding agencies, 
otably NIH. Such increased support, as noted above, 

ncreases the likelihood that universities will respond to 
he incentives of resources and prestige, for example, 
y recognizing the value of such research through 
romotion and tenure decisions that celebrate rather 

han penalize collaboration and resulting, multiple-
uthored publications. 

Complementing these cases, two chapters in the 
essel et al. volume reflect the experiences of a large 
ulti-member team based in one center and reaching 

ut to many others: Marmot30 in the studies of aging 
nd the social gradient in the UK, and Chesney and 
oates31 in their research on HIV/AIDS in San Fran­
isco (and elsewhere). 

Marmot’s case30 involves an extensive study of aging 
hat is “both multidisciplinary and interdisciplinary . . . [It
as] major content in economic, health–clinical, bio­

ogical and health care and its determinants, social 
articipation and cognitive psychology”30 and involves 
cientists from several relevant disciplines. (Marmot 
imself is an epidemiologist.) The multidisciplinary 
spect of the initial study entailed “each discipline 
orking on its own area.” But now Marmot reports 
a flourishing interdisciplinary environment. For 
xample . . .  there’s the usual debate as to whether 
ealth leads to socioeconomic position or socioeco­
omic circumstances lead to health. Collaboration be­

ween biological sciences and economists show that 
oth are true.”30,e 

Collaboration between epidemiologists and economists has yielded a 
omparison of the social gradient in health in English and American 
hite men and women. Since one finding is that the Americans are 
ess healthy than the British, Marmot’s research has stimulated much 
edia attention.32,33 c

ugust 2008 
Marmot reports that recognition of the significance 
f such findings and the interdisciplinary research 
rocess have enabled the center to become formalized 
s an Institute where members draw on other depart­
ents and disciplines in the UK and collaborate with 

iomedical and social scientists in Latin America, Af­
ica, and Asia. Building on their policy work within the 
K, Marmot’s team has moved into the global health 
olicy realm through involvement with WHO. Specifi­
ally, the Institute serves as host of the Commission on 
ocial Determinants of Health: “The Commissioners, 
rom every region of the world, have expertise in a 
umber of areas apart from health. A major aim . . . is 

o convince governments and others that planning for 
ealth has to involve sectors other than ‘health’; and to 
onvince other sectors that [their] policies . . . have 
ital importance for health.”30 

Updating their chapter on HIV/AIDS prevention, 
hesney and Coates31 describe the changes in the 
enter for AIDS Prevention Studies (CAPS) since its 

ounding in 1986.f They identify the organizational 
eatures that have kept the Center functioning 
roductively: 

Scientific innovation depends on structure, process 
and people. The center grant provides the struc­
ture to stimulate new ideas and organize research 
projects into coherent programs addressing the 
full range of HIV/AIDS prevention policy issues. 
The Center has developed a process that encour­
ages concepts to be developed into innovative 
research projects . . . and  allows us to bring to­
gether the people . . . The Center is a place for 
sustenance of scholars devoting their careers to 
this effort and for the training of new scholars, 
domestically and internationally, so that the field 
can respond to future challenges.31 

The Center for AIDS Prevention Studies now encom­
asses research across the spectrum of HIV/AIDS– 
elated concerns, for example, oral acquisition of the 
irus by infants, medication adherence, and household 
oping mechanisms; HIV-prevention research in mi­
ority communities, involving scientists from universi­

ies in the U.S. and Puerto Rico; and policy and ethics. 
t also has strengthened ties to biomedical and clinical 
nvestigators at UCSF and to researchers in Africa, Asia, 
nd Latin America. In addition, CAPS had received 
unding for training in prevention, dissemination of 
esults, and translation of research into practice. Im­
ortantly in this context, Chesney and Coates31 note 
pprovingly the importance of the flexible mechanisms 
hat NIH has now established with regard to the P30 

echanism. 
As the current director of CAPS, Stephen Morin contributed to the 
hapter Postscript. 

Am J Prev Med 2008;35(2S) S229 
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able 1. Factors facilitating and constraining transdisciplinar

actor Facilitating 

ocus on major problems PIs able to bring researchers 
disciplines and program-un

eam members (PI et al.) Possess complementary and i
Able to develop common lan
Positive open attitude 
Appreciative of others’ knowl
Shared understanding of scie
Mutual trust and respect 
Open to mentoring others 

raining Complementary training 
Mentored as grad students to

transdisciplinary research t
SERCA grants for training in

nstitutions 

echnology 

unding 

ublication 

Support, promote, and fund 
networks, and teams across
departments, and medical a
science faculties on same c

Facilitate communication eve
and researchers physically d

Foundations and government
network/team approach (e
NIH) 

I, principal investigator; SERCA, Special Emphasis Research Career

In our view, the potential for CAPS to become truly 
ransdisciplinary is embedded in all of its projects and 
uccesses, even though Chesney and Coates31 write of 
hemselves as doing “multidisciplinary research.” More 
enerally, in a manner similar to tobacco research, the 
elds of both HIV/AIDS and aging research appear to 
e promising foci for transdisciplinary attention. Be­
ause of their productivity and success, both domesti­
ally and internationally, Marmot’s Institute and CAPS 
erve as prototypes that should promote new integrative 
hinking in these fields. 

ssues and Implications from Review of Cases 

rawing on all the case studies in the Rosenfield and 
essel volume, we previously analyzed the factors and 
ircumstances that facilitate and constrain innovation 
t the boundaries of the health and social sciences.4,g 

eflecting on the primary theme of the NCI confer­
nce, viz., the evaluation of team science, we have 
evisited that analysis and sketched those factors that 

In the course of that commentary, distinctions among multidisci­

linary, interdisciplinary, and transdisciplinary research were 
resented.4 

f
p
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Constraining 

her across 
 themes 

Some areas seen as unrealistic 
Lack of integrative research framework 
Few “how-to” models 

cting skills 
 

 problem 

See skills as competitive 
Tension between solo and collaborative 

work 
Power–prestige differences social and 

medical sciences 
Worry about diffusion of focus and loss of 

identity 
Research seen as time-consuming/multiple 

projects 
Disincentive for practitioners 
Sharing credit affects promotion, tenure, 

publications, funding 

icipate in 

field 

Historical barriers across fields 
Location of departments 
Funding limited 

rs, 
plines, 
ocial 
s 
en teams 
sed 
ort 
acArthur, 

Rigid university policies 
Centers lacking funds 

Grant applications more challenging, time-
consuming 

Journals discourage multiple authors 
Peer review hard to judge 
Need to frame more narrowly 

d 

ppear most salient for transdisciplinary team science 
n Table 1. 

Several of the factors listed in Table 1 also emerged 
s central themes at the NCI conference. For example, 
he focus on a complex problem provides the unifying 
ulcrum for any successful team.h Given such a problem 
ocus, team members can understand where their tal­
nts can be used and recognize the value of other 
ompetencies and perspectives. Further, to achieve 
uch shared understanding, there is a need to establish 
 common, or at least mutually understood, language. 
e therefore suggest that along with establishing re­

pect for the contributions of others, perhaps the first 
tep toward building a transdisciplinary team is to 
evelop a common understanding of the dimensions of 
n energizing problem, whether tobacco-related ill­
esses, HIV/AIDS, or cardiovascular diseases. 

“What might be called the-problematic-of-the-problem warrants 
urther analysis since, in scientific practice, what constitutes ‘the 
roblem’ is often the function or expression of a particular theoret­

cal or disciplinary paradigm. How then do potential collaborators 
y tea

toget
ifying

nterse
guage

edge 
ntific

 part
eam 
 new 

cente
 disci
nd s

ampu
n wh
isper
 supp
.g., M
rom different disciplines work their way toward a definition of ‘the 
roblem’ that unites rather than divides them?”4 
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Two crucial elements for achieving such understand­
ng relate closely to the training of team members and 
he institutional base for the project or program. Re­
earchers who, as graduate students, medical students, 
r post-doctoral students, acquire understanding about 
he potential for transdisciplinary research will learn 
ow to respect the value and values of others and to 
orry less about submerging their professional iden­

ity in the team process. And to provide a broad 
oundation for such a process, the institutional infra­
tructure of scientific research— universities, jour­
als, and funders—all need to be aligned in support of 

ransdisciplinary team science. Moreover, issues such as 
romotion, tenure, barriers between departments and 
aculties, authorship, peer review and grant applica­
ions can either support team science or constitute 
imiting factors. Such findings are reinforced by the 
005 National Academies report,34 where the table of 
acilitating factors maps on to Table 1 here and to 
osenfield and Kessel’s earlier analyses.4 

In their overview of the NCI conference papers, 
tokols et al. elaborate on these and other concerns, 
ncluding the importance of evaluating the distinctive 
ature of the results of transdisciplinary team science 
here “the scientific, educational and translational 
ims of TS [team science] are highly diverse.”35 They 
lso refer to the antecedents for successful collabora­
ion, including team members’ readiness. Nash,36 in 
articular, provides important specificity on the neces­
ary reorientation of training programs and supportive 
nstitutional settings, including ways to promote trust, 
hared competencies, and intellectual risk-taking. 

Concern about sustained funding was a consistent 
heme at the 2006 NCI conference, as was the recogni­
ion that NIH support has made possible the innovative 
ransdisciplinary team science reported there. More­
ver, such endorsement remains vital for garnering 
nancial and intellectual support from foundations 
nd universities. With this in mind, it is worth highlight­
ng several NIH funding mechanisms that have been 
oteworthy in facilitating sustained transdisciplinary 

nnovation: 

 The NIH Road Map prompts support across individ­
uals and centers; 

 P20 Mechanism for research consortia; 
 R03 for graduate training; 
 NIA support for inter-university teams, randomized 

control trials, and longitudinal studies; and 
 overall NIH recognition and acceptance of multiple, 

team-based investigators drawn from the full range 
of medical, health, and social sciences. 

hat’s Missing, What’s Needed, What’s Next? 

iven these conclusions regarding increased recogni­

ion of the value of transdisciplinary science and its 

M
c

ugust 2008 
ustained funding, what’s next? One issue raised by 
everal contributors to the NCI conference is the 
hallenge of forging a range of models and methods for 
eam science.35 More broadly, what ideas might help 
hape emerging and evolving team explorations of 
ealth across diverse disciplinary boundaries in the 
irection of authentic transdisciplinarity? Comple­
enting the NCI conference papers, Higginbotham 

t al.20 pointed to the salience of complexity theory and 
etwork theory, and the use of cyber-infrastructure. 
imilarly, the recent European Science Foundation 
trategic Plan calls team science “synergy science” and 
ncourages further exploration of the research process 
long with ways to reshape discipline structures.9 

The multiplicity of disciplines, departments, institu­
ions, investigators and sites implied by these views and 
nherent in the organization of transdisciplinary re­
earch as team science has led us to consider what kind 
f conceptual framework might help shape and sustain 
he evolving exploration of health across all these 
oundaries. Echoing Foster’s decades-old concern,3 

he issue is whether, absent explicit efforts to establish 
ertain characteristics of transdisciplinary team science 
nd even with the best of innovative intentions, a 
amiliar regressive pattern might emerge; that is, where 
esearchers engage in projects involving multiple disci­
lines that are hierarchically structured. Is there an 
lternative to such hierarchical structuring? 

In the original commentary on case studies of suc­
essful interdisciplinary collaboration, inspired by Ca­
ioppo’s writings and his research with Berntson,37 we 
uggested that the concept of heterarchy provides an 
nsightful frame for addressing “human and social 
roblems that are patently complex, multidimensional, 
nd interactive (over time and space).”4 First intro­
uced in 1945 by McCulloch, one of the pioneers in 
ognitive science,38 the concept has been used by 
aleoanthropologists as they reconsidered the organi­
ation of human relations in early human society. 
otable among them, Crumley39 defined heterarchy as 

he “relation of elements to one another when they are 
nranked or when they possess the potential for being 
anked in a number of different ways.”39 (See also von 
oldammer et al.40) 
Several years later the notion of heterarchy is being 

xplored in an increasing variety of areas.i Most rele­
ant here, Crumley48 presents heterarchy as a “robust 
ocial theory” because it explicates conditions for selec­
ion of an analytical framework that can address the 
ollowing kinds of questions: 

These range from domains close to McCulloch’s original scientific 
nterests41 to areas further afield such as evolution,42 ecology,43 and 
ocio-political development,44 and yet others that circle back to his 
assion for philosophy45 and even poetry.46 The single best sign of 

cCulloch’s intellectual reach comes via the description of his 

ollected papers at the American Philosophical Society.47 
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 How adequate is a model in relating the micro 
(individual) level to the macro (social) level? 

 How adequate is a model in relating the conscious 
agency of social actors to the social structure in 
which they operate? 

 Can a model provide an explanation for discontin­
uous and foundational changes in the system as a 
whole? 

Such analyses have convinced us that viewing various 
acets of the scientific landscape through a heterarchi­
al lens has significant power. In one direction, there 
re implications for how trans-boundary science is 
rganized and institutionalized, with emphasis on “a 
etwork of elements [in this context, disciplines] shar­

ng common goals in which each element shares the 
ame ‘horizontal’ position of power and authority, 
ach having an equal vote . . .  Socially, a heterarchy 
istributes privilege and decision-making among 
articipants . . . In  an  organizational context, [heterar­
hy’s] beauty is the way in which it permits the legiti­
ate valuation of multiple skills, types of knowledge or 
orking styles without privileging one over the other.”j 

n another, complementary direction, the research of 
erntson and Cacioppo,37 Ryff and Singer,29 and oth­
rs demonstrates that understanding the rich complex­
ties of human life (e.g., health processes and out­
omes) is most likely to emerge via work that embraces, 
n theory and research practice, integrative levels of 
nalysis. Berntson and Cacioppo’s principles of “multi­
le, non-additive, and reciprocal determinism” are im­
ortant corollaries of integrative analysis.37 

How, then, to conceive of the link between heter­
rchy and transdisciplinarity? Our propaedeutic 
roposition—If transdisciplinarity is the approach for 
ombining-cum-transcending disciplines in integrative, cre­
tive, “emergent” ways, heterarchy is both a heuristic metaphor 
nd a potential analytic framework for operationalizing and 
anaging such an approach. 
In less abstract terms, our earlier description of the 

APS foreshadowed a heterarchical frame of that trans-
isciplinary team. First, the Center’s NIH center grant 
ad made it possible to distribute resources for re­
earch and training over time and space. Second, 
hanges in leadership have underlined that “rankings” 
f staff and discipline are constructively fluid. Third, as 
 central corollary, no discipline or perspective has 
ermanent authorization over any others. As Chesney 
nd Coates31 point out, the Center has been the hub 

This quote comes from the Wikipedia entry for “heterarchy.” Appro­
riately so, given another part of that entry–“A heterarchical struc­
ure processes more information more effectively than hierarchical 
esign. An example of the potential effectiveness of heterarchy would 
e the rapid growth of the heterarchical Wikipedia project in 
omparison with the failed growth of the Nupedia project. Heterar­

hy increasingly trumps hierarchy as complexity and rate of change 
ncrease.” See also Crumley (2007).49 r

232 American Journal of Preventive Medicine, Volume 35, Num
rom which change has emanated—changes in leader­
hip, investigators, research topics, and funding. The 
verarching focus has been on the process that leads to 
he most dynamic yet flexible operational style for 
xamining the many levels and dimensions of HIV/ 
IDS prevention and control, from biomedical to 
ublic outreach, from the U.S. to many other coun­
ries. CAPS, in other words, is more than a network; 
t is a heterarchical arrangement of people and 
rojects where processes supporting innovation are 
aramount. 
Our extension of the concept of heterarchy moves it 

rom analysis of complex social systems per se to the 
ealm of organizational arrangements that can enhance 
he capacity to conduct and sustain team science 
round multi-level, multi-layered health issues located 
n dynamic social and cultural contexts. Drawing from 
he field of management science, where heterarchy is 
sed as an analytical concept for research on corporate 
ffectiveness,50,51,k and prompted by CAPS and other 
ase studies in Kessel et al.,27 we propose some initial 
uidelines for the understanding and assessment of 
eam science capacity: 

 establish degrees of flexibility in ranking of leaders, 
disciplines, and topics in the conduct, sequencing 
and re-sequencing of research activitiesl; 

 assess resilience in responding to changing condi­
tions that require re-thinking basic premises (theo­
retical or methodologic), as well as effectiveness in 
communicating those changes to different constitu­
encies; and 

 assess team effectiveness in bridging multiple con­
texts within the same geographic site or across sites. 

Finally, with such starting guidelines in mind, and 
iven that NIH has developed a series of flexible 
unding mechanisms to facilitate complex research 
ndeavors, we suggest that a creative next step in the 
rocess of conceptualizing and evaluating transdisci­
linary team science would be to bring together scien­
ists conducting boundary-crossing research and schol­
rs engaged in elucidating the concept of heterarchy. 
ne primary purpose of such a conversation would be 

o continue clarifying and sharpening the distinctions— 
n principle and practice—among multidisciplinary, 
nterdisciplinary, and transdisciplinary research. More 
roadly, the goal would be to shape reflective substan­
ive and organizational practices on the part of the next 
eneration of transdisciplinary team scientists commit­
ed to examining the cultural and social systems in 

From 1999 to 2001 the Center for Organizational Innovation at 
olumbia University held a “Heterarchy Seminar”. And von Goldam­
er et al.40 have applied the concept of heterarchy to decision-
aking in multiple contexts. 

40 
von Goldammer et al. refer to this as “reverse osmosis” of the 
esearch process. 
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hich biomedical health conditions are reciprocally 
nd, indeed, heterarchically situated.m 

an Stokols and his colleagues Kara Hall, Rick Moser, and 
randie Taylor exemplify the gold standard in cross-disciplinary 
ollaboration. We greatly appreciate, and value, their gener­
us and creative collegiality. 
No financial disclosures were reported by the authors of 

his paper. 
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